damage has occurred. Once deep cesophageal ulceration and fibrosis have taken place, the mechanism of the cardia is so distorted that simple repair is less effective, though some success may follow repair even in these late cases. Lines of Treatment For the cases complicated by cesophageal ulcer and stricture, a number of lines of treatment are open to the surgeon. A certain cure of oesophagitis is to transect the gullet above the stricture and anastomose it to a Roux loop of jejunum with or without gastrectomy, but this is a severe procedure. A less severe operation is to resect the stricture and part of the upper stomach, and anastomose the cesophagus to the stomach remnant (upper partial gastrectomy) (Tanner, 1955b) . The gullet is transected just above the stricture, for the gullet here is fibrous and, unlike the normal gullet, even its outer coat will hold sutures well. As much stomach as can be safely removed is resected and the vagus nerves are transected in order to reduce the acidity of the gastric juice, which will now be regurgitated even more freely than before. The post-vagotomy pylorospasm is best overcome by a coincident gastro-jejunostomy to the pyloric antrum. A pyloroplasty or Ramstedt pylorotomy helps, but is less effective than gastro-jejunostomy.
Other operations of still less severity are lower partial gastrectomy, and simple vagotomy combined with gastro-jejunostomy. If lower partial gastrectomy as for duodenal ulcer is done, the stomach stump should be anastomosed to the jejunum rather than to the duodenum owing to the desirability of rapid emptying of the gastric remnant. If a duodenal ulcer is present in addition to the cesophageal stricture, this operation is even more likely to be beneficial. Finally there are various experimental methods such as replacement of the cardia mechanism by an isolated jejunal loop (Merendino and Dillard, 1955) . but of which only short-term results are available. Operative Technique I prefer to approach the hiatus from the abdomen, not only because 20 % have an accessory intra-abdominal lesion which is in greater need of treatment than the hernia, but also because the direct view of the crural origins is more convenient for the repair (Tanner, 1955a) . With good relaxation, aided by excision of the xiphoid process and mobilization of the left lobe of the liver, a good view of the hiatus can be obtained.
In these cases the peritoneal reflections on to the gullet and the phreno-cesophageal ligaments are elongated and thinned, and therefore useless for repair. They are freely JANUARY excised until the muscle of the aesophageal hiatus and of the adjacent cardia is laid bare. Only in certain para-oesophageal hernias without reflux is the phreno-cesophageal ligament strong and worth retaining ( Fig. IA, B ). The vagus nerves are carefully preserved, since A B FiG. 1.-A, X-ray of para-aesophageal hernia without reflux. B, The appearance noted at operation on certain para-aesophageal hemias. The phreno-esophageal ligament is intact on part of the circumference, but deficient elsewhere, usually to the left side. otherwise a post-vagotomy pyloric dysfunction will lead to reflux as a result of gastric retention. It is important to dissect the hiatus margins free all round, as otherwise a pad of fat may be left particularly posteriorly, which may be the weak spot initiating a recurrence. Indeed, I believe that the only reason for the improved results when repair posterior to the gullet was instituted, was that the posterior margin of the hiatus was being freed of fat and peritoneal pouches for the first time. Types of Repair I have repaired the enlarged hiatal opening by several methods. The first was by suturing the margins together in front and behind the gullet by wide interrupted non-absorbable sutures. This method has the disadvantage that some phrenic nerve branches are caught in the sutures at timnes, and some degree of muscle strangulation may occur. The next method was by imbrication. At operation it can be seen that the muscle fibres to the left of the gullet take origin posterior to the right fibres and so I draw the right margin to overlap the left one, again either anterior or posterior to the gullet (Fig. 2 ). The third method was by an the fibres of the left PIIG. L.-"Imorication operation POSter1or 'L mt; ucsopiJiWub. rmww * -margin take origin deeper than that of the right; the overlapping exaggerates this anatomical position, 32-2 11 I U.-'I anterior "darn". If one puts a finger into a normal hiatus, as for example in the operation of vagotomy, the finger is not held by a ring of tissue, but enters a tunnel. About 3 cm. of finger is held posteriorly against the aorta by the fascia spreading from the diaphragm to run down between the anterior margins of the hiatus and the gullet. I believe an anterior repair should be made in an endeavour to reproduce this fascia and exert an even backward pressure on the lower few centimetres of the gullet. The chance of repair will obviously be greater if a canal is formed for the gullet rather than a circular hole ( Fig. 3 ). produces a small sutured together and the sheet of muscle in front of hole in a muscle sheet; the anterior the cesophagus is reinforced with a monofilament repair (c) can be made to produce a nylon darn. tunnel-like passage for the uesophagus.
After dissecting the hiatus margins free, I suture the medial edges of the anterior margins together. This gives a thin sheet of longitudinal muscle in the area in which I desire to produce a strong fascia. I now introduce into this sheet of muscle a transverse darn-of fine nylon, No. 5, on a very fine or atraumatic needle. This should provide the type of strong tissue desired, even if some of the muscle fibres should degenerate. The darn is probably more likely to remain fixed and intact than a graft of nylon mesh sewn on the surface, though that is an alternative procedure ( Fig. 4 ). The operation is completed by replacing the gullet into the mediastinum and fixing it in position by fine sutures between cardia and the new hiatus margin. These latter sutures replace the lost phreno-cesophageal ligament. When the gullet is in position, the stomach is automatically restored to its normal subphrenic position and the normal cesophago-gastric angle is also reconstituted.
RESULTS
In 1955 I reported the results in a series of our cases for posterior repair as follows (Tanner, 1955a) : 2) 10 of the patients operated upon between six months and three years previously at Charing Cross Hospital were X-rayed. Of the 10, 9 were satisfied with their results and none of these showed a hernia by the usual radiographic methods employed, although one still had reflx. The unsatisfactory case had both reflux and a small recurrent hernia on X-ray.
Contra-indication to Hiatus Repair I have mentioned gross cesophageal ulceration and shortening as contra-indications. Obese patients should reduce weight, and maintain the reduction after operation. A difficult case is that in which the lower oesophagus is lined with gastric mucosa. The hiatus may also be weak in such patients. Repair here will make matters worse, but these cases can be excluded by careful pre-operative cesophagoscopy. I would finish by emphasizing that no patient should be operated on without a careful preliminary cesophagoscopy. Carcinoma must be excluded and if abdominal repair is to be undertaken one must be sure that the gullet is mobile and that there is no penetrating ulcer. Penetrating ulcers of the gullet require an abdomino-thoracic approach.
REFERENCES MERENDINO, K., and DILLARD, D. H. (1955) The difficulty in treating hiatus hernia is that surgery is called for to deal with the complications which may be the result of the hernia, and these are so varied that they rule out the possibility of a standard operation for all patients. The symptom-free hiatus hernia which is discovered incidentally should not, as a rule, require treatment. The subject is made more difficult by the fact that reflux cesophagitis with all its complications is sometimes seen in patients in whom no hiatus hernia can be demonstrated. Infants constitute a special problem and will not be considered here.
Symptoms associated with Hiatus Hernia
The symptoms which lead the patient to seek advice are pain, dysphagia and hemorrhage, and these symptoms may occur separately and in all degrees of severity. When pain is the only symptom, an attempt should be made to relieve the patient by a conservative regime, the most important thing being to impress on the patient the necessity for avoiding anything which favours regurgitation. Thus, posture to prevent regurgitation must be kept up at night as well as during the day-time, and rather than trying to raise the shoulders on pillows it is often easier to raise the head of the bed. Other factors which tend to increase the abdominal pressure, such as tight belts or abdominal supports, should also be avoided. Weight reduction in the case of obesity is very important. It is only when a thorough course of medical treatment has failed that operation should be undertaken in those patients who are suffering from heartburn as the only symptom and in whom there are no other complicating features present.
Indications for Operation
Operation is indicated if there is a marked stricture at the lower end of the aesophagus; if pyloric stenosis is present due to a duodenal ulcer; or if the part of the stomach in the chest has itself developed a chronic ulcer. In all these cases, operation is likely to be the only treatment which will afford the patient any permanent relief. In some patients suffering from duodenal ulcer associated with spasm, pain from reflux oesophagitis may be the presenting symptom if they happen to have an incompetent cardia. If the ulcer of the cesophagus resulting from this is small it may be possible to give complete relief by means of a strttightforward abdominal partial gastrectomy directed at the duodenal ulcer. But this method of treatment should not be regarded as sufficiently reliable to effect a cure in those patients who have already developed severe damage to the lower cesophagus, and it has the disadvantage of making any subsequent operations for the strictured part of the cesophagus more complicated. The types of operation which may be required in dealing with reflux cesophagitis and its complications are the following: Operation to Improve the Anatomical Arrangement of the Cardia This procedure is suitable for patients who have failed to respond to medical treatment and whose main symptom is persistent pain. (A severe fibrous stricture or severe hemorrhage necessitates more drastic procedures.)
The aim of the operation is to return the stomach to the abdomen and to keep it in place by suturing the phreno-cesophageal ligaments to the undersurface of the diaphragm, at the same time restoring the normal angle of insertion of the cesophagus into the stomach. In addition the vagi are divided with the object of reducing the acidity of the gastric contents;
to overcome any ill-effects from the vagotomy and to ensure rapid emptying of the stomach the pyloric sphincter is also divided. This last procedure has the added advantage that it may bring to light the unsuspected finding of a duodenal ulcer or of pyloric obstruction.
The operation is carried out by a left-sided thoracic approach. The lower cesophagus is inspected after division of the left pulmonary ligament and a radial incision made in the diaphragm from the costal margin towards the hiatal opening, the incision ending just short of the right crus so as not to damage this structure. The stomach and duodenum are inspected and the hernia demonstrated by passing a hand through the hiatus from the abdomen. If the conditions are suitable for carrying out the operation contemplated, the esophagus is mobilized as far as the root of the lung, the vagi being divided during this procedure. The peritoneum passing from the stomach to the undersurface of the diaphragm is divided. The phreno-oesophageal ligaments are demonstrated and the stomach kept in place in the abdomen by a series of interrupted thread sutures passing between the phrenooesophageal ligaments close to the cesophagus and the undersurface of the diaphragm. The sutures are all passed before they are tied. It is often possible to restore the angle of insertion of the oesophagus in the stomach either by stitching the fundus to the undersurface of the diaphragm or by a stitch between the stomach and the left edge of the lower end of the oesophagus. The pyloric sphincter is now divided in much the same way as in a Ramstedt's operation. The opening in the diaphragm is closed meticulously using interrupted sutures of thread, having made sure that hemostasis is complete. Total Gastrectomy and Restoration of Continuity by Roux-en-Y Anastomosis This is a satisfactory procedure to carry out when there is a marked stricture of the cesophagus associated with a duodenal ulcer. The operation is carried out through a left-sided abdomino-thoracic approach, excising the lowest 4 cm. of the cesophagus together with the stomach. The spleen is normally left undisturbed. Continuity is restored by means of a Rouxen-Y anastomosis bringing the mobilized segment of small bowel behind the transverse colon.
It is often convenient to'close the end of the small bowel and to make an end-to-side anastomosis with the cesophagus. Great care is taken to approximate the diaphragm to the small bowel to prevent the possibility of development of a diaphragmatic hernia. At first sight this may seem a very drastic procedure to carry out, but for a patient who has a marked stricture of the cesophagus associated with chronic ulceration of the duodenum, possibly with pyloric stenosis, it is the only procedure likely to be of lasting benefit. Provided care is taken to instruct the patient to take small frequent meals and to persist in his taking fat, an improvement in comfort will normally take place after two or three months. Excision of Part of the (Esophagus with Restoration ofContinuity by making a High (Esophagogastric Anastomosis This procedure is called for when there is a considerable degree of cesophageal stricture, possibly situated high up in the chest with a lot of oesophageal shortening, wnile at the same time the rest of the stomach and duodenum are quite healthy.
In this operation, which again can be carried out by the left-sided abdomino-thoracic approach, the stomach is mobilized, leaving the spleen in position, care being taken not to damage the hiatus. The cesophagus is mobilized up to a point above the arch of the aorta, the part immediately behind the arch having to be done blindly, but if this part is healthy the mobilization can be carried out quite satisfactorily from the left side. The cesophagus is divided just above the arch of the aorta and the stump of the cesophagus displaced to theleft of the arch and anastomosed to the fundus of the stomach. The pyloric sphincter is divided. The radial incision in the diaphragm is carefully closed as before and having left the hiatus itself intact, it is easy to approximate this snugly to the stomach.
Post-operatively, the patient is advised to guard against regurgitation by paying attentiom to posture. Provided this precaution is taken there does not seem to be a particular tendency for these patients to develop cesophagitis higher up, but it may be pointed out at this stage that secondary cesophagitis occasionally occurs whatever operation has been done and even after total gastrectomy some patients develop a very brisk alkaline aesophagitis. Partial Gastrectomy together with Fixation of the Stump of the Stomach in the Abdomen
The indication for this is where there is an ulcer of the stomach or duodenum with associated symptoms of reflux cesophagitis, but in which there is permanent damage of the CMsophagus in the form of fibrous stricture formation or severe ulceration.
In this operation the approach as before is by a left-sided abdomino-thoracic incision with thorough mobilization of the stomach and preservation of the hiatus. A partial gastrectomy is usually carried out by Polya's method. The remains of the stomach are fixed below the diaphragm by suturing the phreno-cesophageal ligaments to the undersurface of the diaphragm.
Mr. Vernon C. Thompson (London): During the last ten years there has been so much discussion on hiatus hernia and so much divergence of Qpinion that the problem has become unduly complicated. I think it should be simplifie-by regarding hernias through the aesophageal hiatus of the diaphragm in the same 5 35 Proceedings of the Royal Society of Medicin way as other hernias. In general, the principles underlying the treatment of hernia are that the contents should be reduced, the peritoneal sac excised, and the defect in the abdominal wall repaired. The fundamental difference between a diaphragmatic hernia and a hernia through the superficial abdominal wall is that the approach to the fonmer is in my opinion best made from above the diaphragm. There are three types of hiatus hernia:
(1) Sliding.
(2) Para-cesophageal.
(3) Combined.
Like other hernias they may be symptomless but their complications are serious and -may lead to the death,of the patient.
Strangulation is rare, but hwmorrhage, ulceration: and obgtruction are not uncommon, and reflux cesophagitis is a particular complication. These complications are. sufciently common to justify a radical repair in all patients with symptoms unless there is some special contra-indication. The need for operation is determined by the patient who is the best judge of the severity of the symptoms.
To the question whether the operation can be carried out successfully without appreciable morbidity or.mortality, my answer is that it can. In.the 55 patients on whom-I have operated there have, been no deaths.' The ages range' from 6 months to 77 .years and many of the cases have been complicated. Since. 1950, with' an improved technique, I have 'had only one recurrence. jIn 2 cases, a sleeve resection for a penetrating gastric ulcer was carried out in .addition,jto the repair. In. others the cesophagus was 'densely matted to'the'fmediastinal structures and.in 2 there was an ulcer penetrating t)he pericardium. In my view'there is no place for palliative physiological operations on the, stomach done below the diaphragm for this conditi,n. The most severe cesophagitis that I' have ever seen was in a patient who had had a subtotal gastrectomy. The lower half of the cesophagus was raw and bleeding so much that the patient's life could only be maintained by frequent blood transfusions. This patient was tyea,teI by total gastrectomy and oesophago-jejunostomy using a Roux loop. Another patient who had had a gastro-enterostomy was bleeding to death from a jejunal ulcer. The jejunal ulcer was situated in his chest. In addition to repairing his.hernia it was necessary to undo the gastro-enterostomy and resect the jejunal ulcer. Provided the (esophagus has not become too short as a result of fibrosis to allow the hernia to be repaired, there seems to me to be no serious difficulty in dealing with hiatus hernia. The essential points in the technique are that after reduction of the hernia, the cesophagus should be anchored below the diaphragm and the defect in the hiatus should be repaired by approximating the right and left crura of the diaphragm behind the oesophagus. If the hernia is satisfactorily repaired reflux oesophagitis will soon cure itself and strictures can usually be successfully treated by dilatation. 'The most satisfactory method of treating a stricture is by self-bouginage with gum elastic bougies. This applies to children as well as adults.
The difficult problem in dealing with hiatus hernia occurs when the cesophagus has become so shortened by fibrosis that reduction and repair become impossible. The cases in which the lower cesophagus is lined by gastric mucosa fall into the same category. There are two possible lines of treatment. One is the avoidance of decubitus, the sucking of alkali tablets, and self-bouginage; the other is resection. The first line of treatment is only palliative, and often disappointing. If the stricture is dilated it permits greater reflux and tends to increase the cesophagitis with its complications of pain and hwemorrhage. Resection is drastic but sometimes' essential. Resection of the stricture with a low cesophago-gastrostomy on the left side 6f the chest is unsatisfactory as it merely reconstitutes the original cause of the cesophagitis. If, however, the anastomosis is made high up above the arch of the aorta on the right side of the chest so that the fluid level in the stomach is well below the level of the anastomosis, no regurgitation, or oesophagitis occurs. The alternative is to use a loop of the jejunum or colon to replace the lower end of the (esophagus. I have had no experience of using the colon for this purpose and I am not satisfied that the jejunum is entirely satisfactory, because tle..type of peristalsis in the. loop is not a forward emptying' movement but one of to-an,d-fro mixing so that the (esophagus 'above the anastomosis is constantly bathed in. digestive secretions. These secretions may not be as irritating as pure gastric juice but neIerthele;s they have digestive properties. I disco'vered this' years ago when using subcutaneous jejunal loops for high'resections of the (esophagus in carcinoma. I have seen (esophagitis and stricture develop after total gastrectomy and oesophago-jejunostomy with a Roux loop. Although one is naturally reluctant to put most of the stomach in the chest, especially in a child with the hope of a normal lifetime, I have yet to see sophagitis or stricture in a really high aesophago-gastric anastomosis. These children eat and live normnally. My present practice, therefore, when resection is necessary is to mobilize the stomach through an abdomitial incision and bring it -up for a high anastomosis through a right-thoracotomy.
Mr. Donald Barlow (London):
In this problem, the first essential is an accurate diagnosis, and the exclUsion of other conditions such as carcinoma, and achalasia. For this purpose I use a high-power distally illuminated telescope (Fig. 1 ). With this instrument there is a brilliantly lit close-up view and accurate biopsy is also possible. Hiatus hernias are common in those past middle life especially if they are fat and corseted. Many patients can be treated conservatively. They must discard their corsets. avoid stooping, and avoid recumbency at night. For. this latter purpose, I advise the use of a specially upholstered bed chair (Fig. 2) . 
Hernias Requiring Operation ar&:
(1) Those in children and young people. This is necessary to prevent ulceration and stricture later in life. Good repair can be effected via the abdomen because, since there is no ulceration, reductlon is easy and the limbs of the right crus are easily defined for suture.
(2) Those with cesophago-gastric ulceration with or without stricture. Because of adhesions, the operation must be through the chest and full mobilization obtained. If mobilization is attempted via the abdomen, the risk of leakage and empyema is grave. In the repair of a simple hernia, it is usually possible to preserve the vagi, and there is no post-operative pylorospasm. If there is ulceration, both vagi may be destroyed, and pyloroplasty or gastroenterostomy through the diaphragm is advisable after the repair.
(3) Those with associated gastric or duodenal ulcers. Pyloric stenosis and gastric or duodenal ulcers are often missed. Insufficient barium may pass to demonstrate these lesions owing to the dysphagia. Duodenal ulcer with varying degrees of pyloric stenosis exists in about 20 % of hernias with ulceration at the cardia.
The approach in these cases is either through the chest and diaphragm as in (2), or by a thoraco-abdominal incision. The following alternative procedures may then be performed:
(a) Repair plus gastro-jejunostomy.
